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^T^ttT&O. ^<Wt-gB#TH 1 1 6<7)ig£i<i:S 
1 2 2 £#&1-g/Jyft£ a t U 

tLtztt, h-aSf^yiz&^Ta&kZShtf, A: 
a= 0°, h = 0. 01 wm. B:a = 20" , h = 
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a= 0° . h = 0. 3 Aim ZM&VamBft (E2±£-^ 
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W.%mt<DfflmZh tLTztZ. h- a^yyiZii^T 

A : a= 0°.h = 0. OlMm. 

B : a = 2 0° . h = 0. Olp, 

C : a = 2 0° . h = 0. 2tfi. 

D : a= 0° , h = 0. 3 /zm 

A : a = 0° » h = 0. 01/i». 

X : a=5" . h = 0. O ljiii, 

Y : a=5° , h = 0. 1 5/(« , 

Z : a = 0° , h=0. 1 5 ym 

A: a = 0° , h = 0. 0 1 < 

X : a = 5° . h = 0. OUn , 

0:0=5°, h = 0 . 1 fin , 

H: a = 0° , h=0. 1 um 

(DA^^om^mhrmmM^m^ntz^mn m±. 

W=0. 0 3~3 um 

T*-5at*JS 1 ~ 3 OVi-rn^CDT^tWffiCOUxX h A 
Hw= 0 . l~7/i« 
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Vw/Hw=0. 1 ~0. 9 9 5 

Mm 1 ~ 6 m*-?nfr<DTMMft(Dl'i?X b/V? — >. 

#-^$nfcl^>?^ HMSffl^. 1/yXhiiOM. 8 

20 fie. 31^SS©i«a{t*=tZ/S«si^F^»®fi*^S^ 

[M*JS 9 ] u ->*x h SJK^fllJfr *R© jS^fifi 

V -f j- X t L £ fofr £> it Zfr Z jj 161 £ 7 5 7, <h U T * ^ 
BfJE^ftfi^*- 1 ~+ l 0 mid T&£it* 

[fifjfcJSio] UA*— y-;u^— 1 0 0~1 2 3TC 

30 (DU&X-3 0g>H~l 3^J-Wfr-5il*JR8*itH9CDT 

1 2 ] M^fl 1 ~ 7 ©HW©T0SliI® 
l^yX hA^*— >^^>?X h^A-iL-TfflV^cU 7 h 

sam©^^^< tfc lMtfBtfi.zntz'bo-ehzm 
40 [i*iii3] »*3fii~7ovj-rnA^©T®wa«) 

CB*« 1 4 ] ifjfcJl l ~ 7 ©^-f ftfr©T0»rffi© 
1/->*X H/^->$i>i*x hA/^-iLTffltv 5 U > 

mmzm t m^tn^mm mmm t vmmm&Bf& 

50 [%BJJ©s¥iffl7igK0J] 
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[0 0 0 1] 
[0 0 0 2] 

[*£*©&«] fiE*. KBflWW«##t>U<ttT#fc 
[0 0 0 3] (A) mmtfim&B-C, W-Wl/yX 

(i) *#si^xh£, mftmmmz&<omx.mi& 
ft mmm 6 1 - 1 3 6 2 2 6 ^&«#«g) . 

[0 0 0 4] (b) lgCD/pvMU-vT. h£&JHT5?j 
ft 

(i) 7"U^-?. V-zSXhCOmm 
Ttt. »MBa54- 7 2 6 7 8#4«|C, 

icHLxtt, ®ffl¥-3 - 10121 sm'&mz^nzn 
B3t-r?)^ffi 1-50423 n&m&m) . 

(iii) ;^7-^SWyXFJi«, gftHulCRlSltS 
f K#8rT*:fr» (WHMF3-2 5 7 8 1 7^^# 
H) . 

(iv) SE*«±fca*Lfc^5?X h(D£*M«j6»5* 
^i£©3££fT?7jffi (4#M¥5 - 3 7 2 7 5*f&## 
8S) . 

(v) S^jjStf-AT#v?5!ly^Xh$r®3tr^)t#. 

1 4 7 2 6 1 #&$g#Hi) . 

(vi) t"^Xh©#'JV-afl:OJS^»!R««». 
tel/vx h^©^#J©^D*£^iK^£?jffi (# 

MBS 58-16527 £ft#flB) . 

(vii) *)Bt*!RJR-rs»!iSHr*febfc7*M^5?^h 

J?*^|6|®#fe*a^&SlJ»-r-5yjffi <«fB¥ 1 - 2 
8 4 8 5 1 ^&$fi#BB) . 

[0 0 0 5] (c) ■*Ete«HB£tt4Lfc#5>gl'>> 

xf (is) zmmt&jjm 

( i ) Uz/X htLTHoechst 5 2 0 0 Ey'J 

Wt"3A*->#f£tST£5£ t#&£nT<A5 {AZ 
5 2 0 0 EyiJ-XA^D^, M. #;H?>. f#iy 
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WJ . IfttR, 6, 1 (1 9 8 6) . HSpac 
et a I, "Mechanism and lithographic evaluation of im 
age reversal in AZ5214 photoresist. ", Proc. of confe 
rence on photopolymers principle processing and ma 
terials. , Ellenville (1985)} . ^©1/yXKt 7)V 

f> u *im&7jij-)mmtj-y h*/ >v7v Ft© 
=ta Jv-^ys/imzmmtz z. t \z& DmmR^m 

10 ^#4LfcfeOT$5. 

[0 0 0 6] (B) mffitfTB<Drt?->£Bffc?Z>J5 
ft 

(a) HkyXhMtSM 

(i) «e©Htt*2«SOfflf«f-A*ffl^T^^fS 
1^7. h=£^-r«.75ft 08$11186 2-105423^ 

[0 0 0 7] (b) 2mUzSXhZfem-?2>J]m 

20 (i) 2mm)&v>tfi?mui;xh\zftL. mfenz-y 
e>2muyt£ftoxm o$mrb6 2-141548 

(ii) iM«H£^LTtt»£nfc±T2JB©« : ft:-A 

^BS 63-55208 f|&«#JIB) . 

(iii) S 1 ©7 1 h- y y*X M*Bi:« 2 C07 * hl/y 

30 2-6 5 1 3 9 ^&»#8I) „ 

(iv) 2JI«j&©US?3. hmzWili. Til/yXh±® 
©/^-yiPti^ill/yX r-TE©B8Q4@«k9 ! fc;*: 
* < -T-STjft (4$H¥ 2-208934 *I&$6#M) . 

[0 0 0 8] W_h. ^©# 

fc©T&ofc. 

40 [0 0 0 9] £«-hfc*«/**— XSfSJEMK 

-f-S^fttLTte. U7ht7fe S'J>^/^-yi/ 
ffi*3J:^c:n6.©«fflffi*^^. filTCCftSCMo 

[ooio] sij>y;t»->ya 

2\ZmT. ^©7jft-C(J> *?\ S«±®iCtt5U>^ 

Kf^tl. ^/^^>^LTl/yXh*n-t 
50 U Z\<DV'J7. hlJrt— ^VX^itTlSS 'J>^JK£ 
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[0 0 11] *£*^cfc5tC^Xh#A*-CD»fffiffi^ 

[0 0 12] UvX h#A*-©»rffl?Btt#TJB©«£-T 
l-jfcBT SClttt&lA (04#BB) „ ^©fcS6> UyX 

sis c t&< &*f tcAi? - >^$nfc*5 u >yj«^# 
[0013] ux h^txfe 

[0 0 14] ilCDU? h-^Xffi©— fl|£0 5l::^T. 0 
5 C^TTjftTte, £f\ A"^->y^n«5 , j>^ 

A-±tC#ft-f£^*£ £ 1/vX h * A*- i i: (ClR 0 l& 
fr, A*x>7«f#&. 
[0 0 15] C©X"D-fcXT*tt. fc^S* 

b. ^*0iJ©J;?tCl/vX h*/\--(DWfffi0«*W^ 

ct 5 K*/1 ? - > t>#* b 

[0 0 16] L/yXhA/'i-WBflWTiffl 
ngp# LSK#©Tffl'J) ©i«2#$/^x>^)l© 
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<imffl^;m£US#©B^&-5;fc<i&. < #n 

* a-- 1 1 *>i~^©±ta*jgi2tifdii£ m^t'^o m< 

[0017] s u yyrnt u 7 h^a^© 
10 mmm 

H&JBfiRU ^O^yXM^ryyiTl/yXh 

t7ttOl/yXh*A'-ilTffiffllt, &Jg^-fe7$ 
#^T. U^XhrtA-fcWtK 
20 ®ffl-£mM2-&Z>Ct(Z<i: 0, l/yXh*A-ttfel: 
t ©± (r^ffiT § ^S^-fe 7 5 v V X & t* ©j&£lfc 0 & 

* 7 ft c «t 0 a ^ - > ^ $ ntc&m^-t =7 x v 9 x is. t* 

[0 0 18] ^©^fflffifc^v^T. Se*0iJ©J;e>{cW-iy 

CJ; 0/^z>^$nfc«i U 7 J: D /^^ 

^fc, U-^X h*A*-*®!3^< ^t«tT*fti» 
[0 0 19] 1/y'X h*A-©BrH^^*T^©^-&. 

[0 0 2 0] 

[5sw*«»ftu«t-5t-r*aui] in 

40 1/yX ht«fcO*fffi**ii»^©US?^ h/^->IW#^ 
fL£fc©©. T^tKf®©l>^XhA5'->5:^b«t5 
tbfcl^, Iifft3>h7X h©»5T^Wrffitt#5 
nfcfrofc. lHU^XhTtJ. 017-20 

('^^n-si^ic mw&Mfi&toUi?* hA^->t 
A^e.nTi^^ (li-ftifcAz 5 2 0 0 E*^D7*ct 

0) . A*->y©&©gftftlJ, SI 77&1X*->-7U 
50 ftot^ft^. 
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[0 0 2 1] ft*©t£«T\ 211/yX MCjcS 

h©&5TJJ*kMt£*l&#>^fc„ 
[0 0 2 2] Z\<D£o\Z. &m\Zi$\,*T\tBk&tJi3>h 

[0 0 2 3] *5EMOBWtt. laaffitftSftSSSfii*^ 
l/yXhA^->*gttt5'tTfel3, ^©P 
[0 0 2 4] 

(i) ~ (14) <D^-rtifr<Dmmz&*)m!$.2nz>. 

(1) T)vxv^m>&-7x.j-)v®mt.-)--7V*j >v 

y 7 > ^itai]*t* nTH&KiEtMea«tt-££ n 

IIHMKT^©*aA'-&£1t^T5$aA*-g&7}i. ^© 

A-8&7*T&©&8 i SSSffi £ ©fcT ft © 5 ■& ©fi/h 
A'-^lStSttBt^tSAW i £©*ffl<£B 

\z&tfz>w*-&ftT&tmm.%mt<Dmmz h t ufc 

i£. h- ay^7(Cl5ViTai5<tZ/h^ 
A : a = 0°, h = 0. 01 Mm, 
B : a = 2 0° . h = 0. 0 Un . 
C : a=2 0° , h = 0. 2 Mm. 

D : a= 0' . h = 0. 3 (in 40 

(2) |5i3h-a^77K:*^To4s«ttfh*t 
A: a = 0° , h = 0. 0 1 jttm . 

X : a-5° , h = 0. 0 1 Mm , 
Y : a = 5° . h = 0. 15/ii, 
Z : a = 0° . h=0. 15 Mm 

<D4&zz.c>mTtii/vf!zwm&T*m3intzi&mfH (m±. 

£^fr) fC#ffiT£±IB (1) ©TM©l/yX 
3?->„ 50 
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(3) mi£h- atf7y\Z&\,*Ta&&tfhtf 
A: a=0' , h = 0 . 0 1/ii , 

X : a=5* . h = 0. 0 1<ii, 
G:a=5°> h = 0. 1 jttm > 
H : a = 0° , h = 0. 1 Mm 

IcSSTS-hiH (1) ©TfiBCl/yXh/t 

( 4 ) «A-^#ft^#Jil^S«SlfflKT3 U&SiK 

i^, 

W=0. 0 3~3 Mm 

T*-s±ia (i) ~ (3) ©v>rn*»©Tjg»fffl©i'v 

(5) «Ha«A-fflJ^©«*BS:HwtUfct^, 
Hw=0. l~7Mm 

T$>3_hfH (1) ~ (4) ©^-fn^©TJg#fffl©l/->' 

(6) flfrE«A-a##S«^ffi£SLT^-5««©fi 

Vw/Hw=0. 1~0. 995 
T**±E (5) ©TJBWffiWl'vX hA*->„ 
( 7 ) &jSj&i&JRtmSfcte-fe 5 5 y 5«JS 

$n^a«©sffi±icffM^nycfc©T^^±iE d) 

~ (6) ©^-rn^©T^{BfM©Uv7. h/t^->. 

(8) TJiijvsim&y x.j-)immti-7 b*; >v 

7 5> H i ©il£4fc # ->*S l->*7. Mr * #7- 4 

7" 7 > tfimm s nt mfcEtettM&jWt-s * n 

fcl^^Xhay^fflVi. l/y'XbSi©i)J, UA 

^T. l/yXhiifSffl«'>, ©ft»©M'>. UA- 

Bf®diT^ttT^SIy^XhA^->*Sijgnrigi-r?. 
TIBrffi©l/yX Wt*->©»it:#tfc. 

(9) l^X h^^«ft^*K©ftMiffilI£. ky'X 

mifB«Mtt#- l~+ 1 OMm T»4±iE (8) ©T 

(10) iJ/t-1tJK-^Sl 0 0~1 2 3t©aST 
3 0 8>ra~l 37>rafr-5±K (8) (9) ©TJE* 

Kffi©w>*x hA^->©igit*ffi 0 

(11) _hIH (1) ~ (7) m*-?nfr(DTBWim<DU 

?zbA?->£mm-tz±.nz (8) ~ do) our 
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(12) ±K (1) ~ (7) <D^-ftlfr<DTBmmo>U 

(13) ±IB (1) ~ (7) (D^-?tlft(DTBmm(Dl' 

(14) ±12 (1) ~ (7) 0^fn^©Tf»l/ 
[0 0 2 5] 

[0 0 2 6] *$tW<DTBW\WV>\/iS* hrt? — >\t. 

[0 0 2 7] #ffiHW»£ttiIi (4*H¥ 7-20 

9 9 5 0^) ©ftfflCte. Ill CDl/v>X h£ffl<A, AOI 

^mm^&mmm^mmmzmm^nTzxm he 

EE TRANSACTIONS ON MAGNETICS, VOL. 32 NO. 1, JANUARY 1 
996 J Oi2 5-3 0^-yl:lt TJBBrffi® l^X h- 

LTfcD. ^»fe*#«3lC^£ftT^£o fcfcU N 

ftt^T mxy bnfcmm.yt&miTMti.zntzbcD 

T'$>D. &VrB»£<i (W) #3. 6 /z in {JLh. T»tf>K£ 
A-g|to,ft£ (H) #0. 2wm KJtT-S^. **J. 8 

[0 0 2 8] EXiftTtt. MStLTS i ?XA-£/fl 



(6) 9 - 9 6 9 0 9 

10 

a*u *%Bj#^.»gi^(cj:titf. s i o^t\-mm\z 

->^g-r-5©T, S i r/XA-T^ l/y'7 F/^- 

10 \t. K9 — >ifikt\r&±fl<DJ:?\zMW-TZtmz> S 
i^SiO z ^©*BB*Wr-5*tS*fflVs*C4:{C«t 

[0 0 2 9] 

tbihkikijhts. 

[0030] j&mwvT. vnjr—>\t* m&R&tt 

20 )J;*yIl/yX b&ti&£-rz>J;ofrJi&-Zrt9 — >tn, 

[0 0 3 1] *3Blffl#fc;fc^TB«Etem^®l'S? 
Xhtlt #ySl/y'X h£±SJ<i:U uniC^^ff^ 
- + > 1:38 jWS/IJ * ftT $ ft 

fcl^XhSJTfctK BflW3t-»J» {£TF. 'J A*— y 
Jl^-* (RB) } (KTF. 77yK«3t) 

30 

[0032] 7 )]/■)] vxum&zms-jvm 

uvxh&zMtv. t\n\z*i3T4 7>7-*>>f<m 

[0 0 3 3] ±E7 'J5I»tt7 1 y - JHOItlJ. 
7x/-)l'*fA7)l'ft hV#vy£«fK. 

[0 0 3 4] xIH-t-7 h + 7 >v7vF{t£&itt, '> 

40 &< tfc n©t7 h+y >s?7^Hiss*rr«fl:^* 

tOtfcS. ZCDXofritS^t LTte, 

o-^>yfe-5^1io-±7 h*/>y7vFXil' 
*>i®lXfJWSLK ^ft^cDft^tltLT 
tt. 2, 2' -yhh'n+y-y7xrf-t'X- 
7F + 7/-1, 2-y7y*K-5-7M>tXXr 
ll/] . 2, 2' 4, 4' - jh7tFD + yy7x^ 
-rh5 tt7h*7/-l, 2-y7yh*-5-XJl/ 
50 *>iI7f)l'] . 2, 3, 4-FW*W/7i 



II 

7>-t*X- [t7h + 7>-l, 2-5?7S?l*-5- 
X;^>Sl^ff] «W*t>, #IC#^BS4 3 -2 5 
4 0 3^«^E«*nTlri*7-fe H><htfD^D-;i/ 

h + />-l, 2-/7yH-5-XM>SE©IXr 

[0 0 3 5] ±aE*#7V77-*>yftai£:UTtt. 

-> x7ju - 2 - 7 j w s y 7 u > * ft \t -> x 5 v v 

[0 0 3 6] ±£*;tfx>r79-*>yffcS!l©7S>£ 

>. tHD + ->7;i/*;ua**-r-6^75>Sfcttf5 

Z7S> (JUT. h Ku+->7^+;U75><hV5 

■5. ) . 5^7^**75 /*«KaWt**. St*W?U7 

ilttt> v75JU75>. yA7WS>, yfy 
)17 5 >ft £*#* 0 . h 'J 7)V*)17 5 >©JI#;0iJ £ 1 
TttT U 77JI/7 5 X h'J75j|/7S>. HJ^+v- 
;k75>> HJ-f V75 jU75>£. fc h*n+->7M 
;i/7 5>©a#«tbTtt5?x^y-^7 5>. N-Z 
^;i/X^y-J|/7 5 >. N-/^yI^7- ;P75 

>, ^7d;w-;1/7 5>. MJx^y— ;U75>£, 

ff7rUX 5?7Dt!JI/7xU >£. 1WJ7S> 
[0 0 3 7] *»S*«-T«?3r#*K<l:**tb 

Oi#WtbTtt, 7i7-M^A7Jl/fkHyiP7 
yPtiite* 7l/'/-MM7^ft hVsp7v£«MS 

^JtbTli. fcfn#D-;k 7DD^->7-JK 
2, 2-t*X (4-tHD+->7iZJW 7D^>£, 
1 - 1 FD->+If ;|.- 2 -7JWK 5^7*'] >©* 
ftflli LTte, 7JM^*0&3lHg : Hfc#7 ~ 1 7 

[0 0 3 8] zLn^^iJr-^^u-^y^imtLxff- 

SHrWt^tttt. fct^h l JX^/-^75>, N- 
^fJH^y-^SX N-^^yX7-^7S 
>. vX-7;U7X'J >> l/>fh75y, h 

U 77^75. >, MJ-f V75JP75X *#irWJ— 
;U*;PA7JI/xfc K»B. ->X7y*, 1-hHD + y 
X7;P~ 2-7MM5y i /U >f£Etf$>Z> 0 

[0 0 3 9] IE^^t^ 7"7-+>y*ftao«ffli 
fcL h±#Jl 0 Ofi*gRlr*fUT. 7S>0 
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^ICliffSKIJfiO. 0 0 5fiSg|5*>&ttlSaSS 
co^iH. J:0»Sb<«#«jO. 0 1fi*8R*>S«0. 3 

mi ommnoom, ±dkl<w()o. oi«Mgp 

^e>i^3BMgB©Kffl, l-th'n^yJHW-2- 

7;wk 5 ^yj >co«^(cn0^ u < tttt o . oo 
smnm^mo. immuomm, &9&%.L<\m 

0. 0 lfiaB5*»6iB0. 0 7aMgR©ffiHT*-5„ 

io [0040] *56Wtffl^sns«3ttti»i&ttjat«titt 

iWfEj£#£^-lcg&bo3tttll!r» fc<hxtf77ly>- 
*t*v U-f X7l->- 7^7 'JJP&*tt£ 

^ - ^ ^ 7 U ;Ht^f Jl/ftl^#:^i*S 

[0 0 4 1] ^CD8©US?XKOBMffltta«COViT 
tt. #&B8 5 5-3 2 0 8 8^#, ^a#W^8 4 4 

0 3 9nmmms &£ztxm&mwi4 1 o 4 0 7 0^ 

20 »»<St|E«SnT^4. 

[0 0 4 2] BiK^-fASt. ^©I'yX h/^ 

->fflKIMl 1 Ott. ffitgl 2 OW^ffll 2 2^5 

112t. Z<Dffi.rt-®ft\zmWtL&1R&m\ZttLTffl 

fiTf 3#tA*-gB# 1 1 4tSI^.5TfttT*5. 

[0 0 4 3] 01 fcS-rWfffi0ttlC*ViT, 
Till 1 6<Z)ftB<!:»K£9l 2 2i©7irA(Do^K) 
aiL, ftrt-ffift-fltfttilflfc 1 1 8 & 
30 BiCT5bfcS«tS«36iBl 2 2t©^Wot. Iff 
££*MBI»1 1 8«©«A-»#l 1 2li»mt£fo3tm 

1 2 2 tfimtZ&W i (WotWi tcomitttW) £ 
O^IBfiB (Wo^S<Z>ffigt#W/2) fct5lt*«SA*- 

aij-TS 1 1 6 tmfams 1 2 2 t©raiH&h t ufct 

09©h-a^77fC^£n^£5{Ca;j3<};iy:htt 
A : a= 0° . h = 0. 0 1 /zm . 
B : a = 2 0° , h = 0. 0 1 jzn » 
C : a = 2 0° . h=0. 2 j^m . 
D : a= 0° » h = 0. 3 Mm 

A : a = 0" . h = 0. 0 1 uw . 

X: a = 5° , h = 0. 01 win, 

Y:a = 5°. h = 0. 15//», 

Z : a = 0° , h = 0. 1 5 Mm 

ifsti) l:i?SL. if9»SL<« 
A:a = 0°. h = 0. 01 /xm. 
X: a=5° , h=0. 0 1/ii, 
50 G:a = 5°, h = 0. lym. 
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H : a = 0° . h = 0. 1 Mm 

&$tS) iZ.ft&TZ. TffirI©l/yX hA"*— >C£ 

*&i6¥t> 2 0 ft*. 
UI^feK a = 0° «tn-»iJ-OT» 1 

1 6 iz&ttzmmtm&im 1 2 2twfib5ci: 

[0 0 4 4] 01C*iliT, ,§WoijSW i tODSEHtW 
■tt. *f*b<ttW=0. 0 3-3 pi . «fcO«FS b<te 
W=0. l~3Mm . ££>l:#3:b<teW=0. 2~1 

[0 0 4 5] 01fc:fcHT, ^yxf-/^->OBS$ 
TtLfctt, jffib<HT = 0. 3-3 //m > iDS 1 
*b<ttT=0. 4~2/L£B. 3^l:jlfSKHT = 
0. 4-1 MmT-fc5o T^±t-r^"Tfc/h$T€*T 

b£-5©T\ b<fct>„ 
[0 0 4 6] 01 tC*5^T. jfeW i T«£A*-ffl$#ffliJ&lC 

/3tUfct#. i?£b<ai/3 = l 0-1 6 0° . £0*? 
SL<B^ = 70~1 10' 

[0047] bic*ht. atR^a^Mtxs^® 

T/ 3 ©it& $ ■K*V>T«A , -»4HI|f|t';:Srr 

tft$rilfctt> $f£b<ter = 20~l20° . 
<fc(9#£b<ttr = 6 0-1 0 0° , $<3(c$?£b<tt 
7=80-9 0° T&5„ 

[0 0 4 8] HltUUT. «/1-aiJ-©***i«rHw 
tb/tt^, JfiL<iiHw=0. l~7#i, ±DJf 
£b<teHw=0. 3~3MmT^-S„ 

[0 0 4 9] HlCfcHT, «A-«fl-#£«^iB£8 
bT^Sfi«©«*Vw<!:b/tt*. ffSKliVw/ 
Hw=0. 1-0. 9 9 5, .kOffi b<HVw/Hw 
= 0. 15-0. 9 5T**-5„ 

[0 0 5 0] *5fiWOT»Brjffl©W5?Xh/^^->0± 

[0 0 5 1] fcfc. *M«l«lC*S^TatEatffittt. !✓ 
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[0 0 5 2] *5&W<DTBMWOl'i?Xhrt?->Tt)W 

O^ilWtLTIl Cr, Al, W, Te, M 
o. Fe, Ni> Co. Mn. Ti, Ta> Au. A 
g. Cu^jifiL<ffll^lW!fS5. £&£bT 
fj. Fe-Ni, Ni-Mn, Fe-Ni-Co, Fe 

ttfttbTtt. N i O. A I 2 0 3 , Z r0 2 «F©BMt 
fe. L i NbO z . L i Ta0 3 . 7iM h^©*g-& 
A 1 T i C¥©M»t'SJfil<ffl^»; 

[0053] coj:5*trH©^®s^r-rsa«*fflVi 

20 S«ttffl<^&^. *56W©f6W#0^»t«tSt, S i 

[0 0 5 4] £.\Z> *5EB(!3TBfil0l/iJxh/^- 

[0 0 5 5] BfSKM^yil'yX h©;^->y 
30 j&g£01O£, -tO^gffift^^TU^h+TfiC 

zit^fcfocom&mi i t^b, ^oA^-^ign^ 

^SPSzTtKRWrs (^©SMUCPHTte. MSpac e 
t al, "Mechanism and lithographic evaluation of ima 
ge reversal in AZ5214 photoresist. ", Proc. of confer 
ence on photopolymers principle processing and mat 
erials. . El lenvi lie (1985) lC#^ftTV>-3) „ 

etfokwh;, ^^w7*7-+>y^j£bTi£att 

7 5 > Ufc^J (CO t>T © *> ©T* -5 . 
[0 0 5 6] (DJBlgB 
40 StS 1 ©±BirH^KKm#->*MU-> 7 X h- 2 S&tf 
b. 7"U^-7&. 1/yX hIMl:ilrt©/^->€ 
tt«7Xi/3^LT^8A (tfi: 3 0 0-50 
Onm) (8%) -T*. l^XH2 0»fcS4K:* 

*;^>s?£^s (Hi i©3u#Rg) . -r>x>*jp 
mvT^yfettzz (hi ioat2#!ig) . 

[0 0 5 7] (2) ^2SPg 'JA*— (R 
50 B) 
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^2©jEJS©&. V~JX h£U A*— tJ-^-^T^o U 
/\'— tf;^-/7^)fiS«. 9 0~ 1 3 OVtTZZttf 

JP*U*»»C^»ft-f >5 s >t&* (01 10it3# 

[0 0 5 8] (3) ^3SPi 

{^e^T^ofe^S^gP 5 <D®ytmT°$>Z v77t7 

£&D (itl#Bg) . fflJUT. fi«1475>i:OgJ^lC 
£9 77)l'#>®©7$>ffi<L&£ (i$;2#!S) . HO* 
Jl/*>$?©7 5>ififc7Jl/£U*i§&fcW^T&&. % 

iKBti/^->^<htt|!3#Lft^©-C\ -€-«2£filJ# 

[0 0 5 9] (4) ft 4 HUB 

[0 0 6 0] B«SfeM*y*il/yX 
ftT^-SfcOtLTtiU 'vfrXh (Hoechst ) ttHkv? 
XhAZ 5 2 0 0E->U-XA^5. CICOl/vX 

£K 6. 1 (1 9 8 6) tC^nTV^. 

[0061] 01 2\z, mzTjkvftMm&teitifo 
[006 2] (1) m$ima 

£©IWMi, SS^iBotJH^SfiSiBffil! (HMDS 
[0 0 6 3] (2) Is'JXbamfilBM* 7U^-^fi 

mm 

ttL»^t<^n uu^h) wjjsn. <tfn©fi# 
~o. 5 umummj s yv^-zumii^vm 
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[0064] ( 3 ) mum 

1^—9-"-^ (x^->v7it*) . x», 

10 M&HSfcTH, 1 0~5 0 OmJ/cmWJL^-D 

6 5nm) * y b (DfcttH&t* g (&fi4 3 6nm) 

ffil<U10 0~5 0 0mJ/cm 2 , J: 
Dffil<U100~4 0 0mJ/cm 2 , 2<if;:$f£ 
■ L<tt 1 0 0~3 3 0m J/cm J tM, i*8£ffit^ 
5*§&. ffSK(il0~100mJ/cm 2 , =kD*f 
iL<B3 0~6 0mJ/cm 2 T*W. fciS. &§U& 
K»* (MR) SS*K*^fc43tvrMRJK©/t*->£ 

[0 0 6 5] .Sfc. «ft3£<Bj££ffiH£H»T*;:£l;: 

30 7XiLTMiB£**b7c<h^ ^ttBtt. ff* 
KIJ-l~+10/im, J; Off* b<tt- 1 ~+ 6 # 

[0 0 6 6] (4) 'JA-tiK-f (RB) flffi. R 
BB#f§J 

RBfift*TifTi»< ta»#»©a«i*«»»c<txn 

j^tr^bT^tc^tUTlKo RBSSlt 10 0- 
1 2 3*0, mz 1 0 0~1 1 8*Ctf»*?*H^. RFf 

40 3£RBWfiwet±T*ntf. RBmw\&&< -Tztmam 
z>mm.mm&ftiz<zsn uu^m «snKi4« 

IBtt. 3 0#Fb1~1 3*H«3Wf*l/V». ttU. RBKfK 
sJ«S-r#f-5i. 01 IIZk? 

[0067] (5) 75^ bm%m 

jia. 100~600mJ/cm 2 tt5 

50 [0 0 6 8] (6) S«*MM3«ktf 'J 
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u h ) s n^r < & o . < ztnomftfc <u-? 

TBrS^'T^tC^tL-TI/K „ LT1JU >g?ffi 

(NanH, -nPO, ) 1 ~3 %-fc.mm*m^&Z\ £: 
tiW$.L<, m&Um\fM.U (2 0-2 510 ttZZ. 
£#$?£L<, StWli3 0~9 0Mmui*' 

> x p$m t \z J; 6 -r v i> x h ©W mmvt \z a t a, <h*^s 

SL<, U>ZMHM (2 0~2 5t) t?ZZ\£ 
*WiK, 'J>XB#P B 1ttl 0-1 8 0®ffl£-tZZ.t 

[0 0 6 9] (7) iSftft'C-^ 

[0 0 7 0] o©J;^{C. H&KtettJfctfv'Ml^Xh 20 
6tl4. Tfcfc^. mz-lX. n— *f 9 gift 

u a— y-;u^- ^ l t ^ ic t> . t mwtm<D u zfx h a 
aifccfc5i:, £©&©&«&# 

SiWW-rac:i:lc«toTt>a*U^tt©T»Wrffi*» 

[0 0 7 1] l^fCgKBJbfc*^©!/^* h/1*-> 
*fflt»*c:i:tc«t0. »*L^«§asta8!i* (MR) S 

[0 0 7 2] *56W©KaiagiSi*S!*R*^©-«-C 
i&©-#]£Ell 3(c^bfc 0 n©HK4s^T. ^10 

w*&^$*ii*Rm^/h\ nam 1211 
mmm. 1 3 «tss->-^ hh. 1 4 ku&&gg. ' 1 5 wt 

l8^t«Ka*«t. 16liMR'J-FI (tt^CftftftSK 
, 1 7 ttffefHTC**. fLT> £©<fc5& 

fc«jg©-f yyty-j zfmmmmm^y h 2 0 ta*^ 
»mmms\y h 2 0 «, its?. t»»e«2 1 , gag 2 50 
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2, W2 3, 3>fJU2 4, ±8IHBffi2 5*5«fcl*fiM» 
112 6iixTl»3. 
[0 0 7 3] *«1 1 iCte, ffiKT. A 1 T i C^©-fe7 

[0 0 7 4] M12H If^' l~2 0/zm@g 
T\ A 1 2 0 3 . Si 0 2 fTM^n^ItWSl/ 

[0 0 7 5] T»->-;i/HH 13H, FeAISi, N 
iFe. CoFe, CoFeNi, FeN, FeZr 
N, FeTaN, CoZrNb, CoZrTafT« 

$n*^t*«*f*K. -eit. ^©miffte, 0. i~ 

5 //m. !Rr(C 0 . 5-3ym*WtlK 
[0 0 7 6] 1 4 tt. fl«P# 1 0 0 - 2 0 0 OA 

skt. a 1 2 o 3 > s i o 2 #-emi$.-ztiz>z.tim 

[0 0 7 7] fg&&&t3ft$g 1 5 te, 1 ItM 

LtfeiW, it*. «tt«<tlMK1!l:H££«»Lfc^ 

fi, fclxJS, NiFe, NiFeRh. FeMn, Ni 
Mn, Co, Fe, NiO, N i FeCrfWiL 
IMtttiOttfitbTH Ta, C 

u. Ag^*f*L/H„ iM^mmm^tLxu. m?\ 

NiFeRh/Ta/NiFeffl3IIj|-?' 1 Ni 
Fe/Cu/Ni Fe/FeMn. Ni Fe/Cu/C 
o/FeMn, Cu/Co/Cu/Ni Fe, Fe/C 
r. Co/Cu, Co/AgtV»tjfc«j»JiflljaSl^. 

*»■&. IttlOlSU. 5-5 0 OA, »tC10~2 

5 oa tr*;it!wa t *bv». s~ 
5 0 oa . mz 1 o~2 5 oa t-rsci*w*b^. 

±fBoL--v hOJSDjgbffcte. 1~3 OH, 1~2 

tt. 50~1000A, #tC100~600A ifittf-^ L 

[0 0 7 8] MR'J-K116lt W v Cu, A u . A 
g. Ta, Mo, CoP t^T^^n-5Ct75W*L 
< . -^CDMJfl H. 100-5000A, #t' 500~3 
0 0 OA AWSLV*. 

[0 0 7 9] ±EtfelMltl 7«. A 1 z 0 3 . S i O z 
*T0)JSn«ItiWiL<. -f-OBtfffJ. 50-5 
0 0 OA , mz 1 0 0-2 0 0 OA *«Jf*L^. 

[0080] Kffiasaii'N'v K*»dt-r*«-» 
©•5%, i^iftJKi 2, 14, 17, aaiatfiBJMa!! 1 5 

7i^->d/ffi©^TnT- ; fo^-r^^t^T^^, - 

h/^->$IHT, HU^©5 U >.tf/*? — > 

?mz <t 0 j&ffcTz c. tjftt-cs*. 
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20 



[0081] m^.m.mj]mm istMRu-Ki 

> y /%9 - > ^jfc <t »f*ffl ffi 5: flJffl -r ft « <fc I ^ 
[0 0 8 2] *%.W<DlszsX h/^-><£ffl^fttt*. ± 

[0 0 8 3] 

10 

[0084] &>Tizm.w-?z>mmmiz&^Tte, 

m 



t LT7"d hf l^>yj n-JU^&y ^^;i/X— 
-hJfflWcl/yXM-SoT. @ffi*#^W2 8. 

[0 0 8 5] <m&Wii>M2\z5F.-$-\/zs7,vn9-y 

^-ft-^ftwf^g^wKfflrticASi^ic i o o 
oef^stfco 

[0 0 8 6] 

[fftl] 



1 



mm 



mm. 



Id A hO, g^Stf fcA 1 T i C 
£L 

s\*X b (Hoechst) fflA Z 5 2 1 4 E 

9 5T^ 6^ (:^U?h*y hTV—h) 

^.T-'y/-;— (^JUh7r<y^(Ultratech) Ultrastep Model 1500) 

NA=0. 2 8, MMlM. («2»C^1-) 

UV -.EMM (i^yh) 

«2l^T (v^iH : 2. Oum ) 

312 K^T (#? h7V-h) 

5#W 

PLA (ri^U^^YT^-ii— ) XCanon) *±^P LA- 5 0 1 F) 

5 0 0mJ/ci J 

(Shipley) ttSik v-/^ a f^n*y^ (Micro Posit Developer) 

(:H e 0=1 : 1) . 2 3^ 7 081H (*K^ : *fc* 9tt<#g^fc^*#T3i80 
TOk, 2 3t. 6 0fjf| (^k;W 



[0 0 8 7] 
[fS2] 
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3 S K 



CD 

CM 





+14 — • 


CM * i— 1 CM 




CO o 
CD J 


o ® cd c> 

§9 ° ° 1 

CD CD 


cd 


)l-0. 




i — * 

CD 


i—l 
CD 





m 






f 






i 


I 


LCD 

i, 


UD 

i 


UD 

I 



ir> CM CM 



IT3 

CM 



II I i } I I ~ 

O <=> O O O CO oo 
CD CD O CD O i — I 



m m m 

f f t 2. 

i i I 2 



i s I 
111 



9 



CD CD CD CD CD 

CO CO CO CO CO 

CO CO CO CO CO 

? I 1 I ? I I 

CD CD CD Q 



CD CD 
CO CO 



i 



[0 0 8 8] ^ti^^yzfMz-D^x, U\L#MM.R 
ttttm^f-ASCSEM (HuULS I 
ffjffigfS- 7 0 0 0) SffllA. _hffia. h£SIJ£U 

No. 3tO^T±iaW. TV/3, r- Hw, Vw^fiiJ^ 
VfztZ.^, W\$mo. 7 5 Mm. Tteiftl. 8 m 
0 1 3 5 ° . r ttffJ 9 0 ° . Hwtiift 2 . 4(im, 

vw/Hwiiiio. 3t*oL mwyyjuz 

[0 0 8 9] £ft. ±ESEM*fflV»Tfi»LfcU->y 
;Wo. 3»Tljc7)3m£. Bli4^^bfc, z.<r>%nfrt> 

h/^->cD0fi)clc«. «IW©*S<tS 1X4S (SBtc 
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A 1 2 0 3 H£J£j£L £:*>©) 
[0 0 9 0] ±K^>^«. &JSBNt*|T* 

■5A 1 2 0 3 (StSgft&A 1 T i CT'&Ztf. StS^ 
ffittA 1 2 0 3 TabS) JitCB/fcLfctf, 
MT'$?>N i , Cr, Ta. ^T$5Fe-Ni. 
Fe-Ni-Co. «£&H«ft:*n?»S LiNbO, 

[0 0 9 1 ] §t>^Ol/y7 h/W->5:ffl^T5 

[0 0 9 2] SffifCA I 2 0 3 ^^#"T-5A ITiCS 
«©SH±tC. SMi¥0. 0 6/itn©NiFe$xn7^ 
fttCiO^-iCjSllLfc. OUT. _hBa+»->^No. 1 

20 yj£ (-Y^->5'J>^#{coViTHTfHLit) 

fconT-tn-^n 1 0 0 o«tfo«&»st»*g»K« 

013 lr^ft)CD<tL/c. 
[0 0 9 31 U7ht7^fr 
7 -tl h > 

^»»Mta*i^m : 3 o»m 

[0 0 9 4] -Y ?f>5 u>yjfefr 
■^■tXDmm : Ar* 
30 ^fXE^J : 1 . 5X1 O-'To r r 
JPM€1± : 3 0 0V 
iPStt^ : 2 5 0 mA 
5'J>^«:9 0* (»1S«ffilC^LT) 
Btffl : 8 # 

[0 0 9 5] 

[0096] nzntcM^mfowzkmmmm^v Htc 
40 a&xtfhfimfei&miz&z^w-y-y-ffr&m^ 

[0 0 9 7] ^tl^ffljggA7 HOffBtRL. 

01 3IC^$n-5^S©-5^x-;UH^tt5U>y/t5' 

50 [0 0 9 8] <HJfg{?lJ 2 >TE« 3 fc*-T*frT, 1/ 
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[0 0 9 9] 



mm 



mm 

RBBSH 
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* [S3] 

3? 3 
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3®CA1 s o a JlfcSttfcS i 

(Hoechst)*±SAZ5 2 0 6E 
$<J0. 7 urn C/«J"C-*ft) 
95"C. 6#Rg {?4U9t-*v YfV— b) 

(**J V (Canon) ftgk FPA-3000i4) 
NA=0. 4 5, »j?mS=±0. 0 0 am 
UV : ill 

: 50mJ/cm 2 (vX^H : 0. 5 5 ym ) 
:1131c (*y h^U— h) 
: 3ftm 

:PLA (A7L/Jl/7-Yhf7-T+-) (*-*/ V (Canon) ttiPLA-501F) 
: 2 0 0mJ/cni 2 

: v-yu— (Shipley) ~?-{^U #¥>y V x^n y A (Micro Posit Developer) 

(4o%jm&) > 2 3-c, so&ro {A\^)V:^.rzt<omtmim^tm^xmm) 



[0 10 0] Z.<D^r>ZT)V(D^m^^mi izWi^\Z\, 
TJifBSEMfc«fc0iW3tbfctc:5. oltfiO* . htt 
#5 0. 0 2(im, W«^0. 2 6/^111. Ttt^jO. 5y 
m. j3li|<]8 0 o , 711*57 0" . Hwttfi 0 . 65/i 
m, Vw/HwIlfiO. 2 1T&ofc. 

[0 10 1] C©-9->7 r JKDSEM^*0 1 5lC^ 

r. 

[0 10 2] Z<D]/zSXhrt'5' — >-y->7)l&m^Tm 

[0 10 3] mWlZA 1 2 0 3 M^W-TSA ITiCI 
«©^®±IC ^BK«igW^fiK^^m (MRI) 

tt 

NiFeRh/Ta/NiFe/Ta=130/100 
/2 0 0/50 (A) 

€MBI (MRU-HI) £JB&b. MRltMRU-h* 
itOlffl^fe MR U- h*B©fi£fc«ktf»9Itt 
T i W/CoP t/T iW/Ta=l 0 0/5 0 0/1 
00/1000 (A) 

tbfc. _hfES EM(Cj;?)C:(7)^^(7)^KSr0 1 6 IC 
^0*iaSfc:*ViT. MRKOffi (f^S/\-yh*fC 
mmi<tzm-&<Dbyv?1®) itO. 3 6 ttmT^ot. 

[0104] host's ii^tiitbTegtJKiSftsaaae 



ttA^y F* 1 0 0 SJ60J1 tmmzisT 

^fSiShmzm^tztcz, 1 ox&rFn&itz. 

[0 10 5] 
[%^©^*] 

(a) ^jgu^f#f»nx^^^fcA°iS'^>y 

[0 10 6] (B) l^X h/^->©TJE2»r®cDfg. 

(SlttllSVw) . *ffi^gP7> 

T<zxim©ti (0 1 tcijtt-sw) . <tmiis;*£S5i 
[0107] (o *iiiafcibx/^-i>ytfc 

40 ^>^NfCDV7.^/1^-><?:T-5)*^. i^E .(B) m<D 

ai©* $ ©a-* - > tfi&tz e (;jrxT*jg(t:-r s z 

[0 10 8] (D) l^y'X h/^^->»fffi©ti^l Mm 

*g#l Mm KTO'J7ht7/^->, H5'-i'x^5 L > 
if rt 9 - >(DBl$.tf-e% 3 . 

[0 10 9] (E) Sl^«tli5*3fr. (SffisJiT^S- 
50 Lfcl/-/XhA5'-/«^n, l*yVU-1f-a£ 
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[0110] (F) TfRB©l/y7 h/1*-> 

•3tff« tSSC©»«fNI t *«ScllfT 5 ft i* ©&ga« 

Sft^x t a*-t*uen— la-cRtr ©t/i ? - > 

[0 111] (G) KfE (E) mt (F) £©S4£fc«fc 
[0®©ffimftlS^] 

[01] *^cDTJKBrffi©^>?Xh/1^->©Br®«) 

[H2] s n>vjMowmm-ahz>> 

[0 3] l/yXWW-> (1/yXhA/H ©I8rffi# 

[04] \/i?XhK9-> (.U'JXhtin-) iDtffiifi 
T0©*£©5 'J>^XgtC*St*5tt5 U>^W«l/->* 20 

[0 5] U7h*7IgORWBT»5. 

[0 6] l/77h/^-> (l^yXhiJ/H ©Biffin 

ig#^©*§-er©u 7 h*7iaca*t*«/'«^=>y#' 
So 

[0 7] l/-/Xh/^-> ©Hrffi*< 

30 

[0 8] 5'J>^ffi£'j7h:*7ffi£CD#fflj£©§^0 
7?ii&So 

[0 9] KfmWJTs W^-XC&tt-SaiSiy.'h 
©Kl$:iT^7 7T*^. 

[010] B«iK(E**jK#yauyxhoA^->^ia 

[011] B«Rte»JS#^S!U>?XhO^^->^ii 
@ V» T U 5? X h 4" Tig JL -5 it^Kfo (DM SrMwr * 

[04] 
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07:$>So 

[012] B«Ete»j£;#j?fflk5?x h©/^n>^ji 
[01 3] *5EMOU5?^h^^->SrfflViT»jS*n 

[014] *«LhK»js*nfc«ift^^->**tor 

0l/y7 hA°^->»»rffi«jtS:*-rS EMflt* 

[01 5] sfi±t^$nfc««ia:A^->*^to-r 

[016] mtii±.\zBtfi.2ftrzQt.mti.W->Z3it>T 
5U>^£U7h:*7£©#ffl&lCj;0^§SL7c 

So 

[017] 3s*±fcwrtsnfcfMfc/^->fc»fo-r 

0ffittffl^KT&-?T, Sa©l/yXh/^->©iI 

[01 8] s«±K««snfca»ift/'«^->*^fc-r 
[01 9] ss±tjgfi!tsnfc»ttft^^->**fcr 

lifi^TSEM?lTS5«„ 
[02 0] lSil;l)t$nfc{S»/^-y^lbt 

[^©iftBJ] 

1 s« 

2 Bffe£fc*tJ£# J?ai/y7h 

3 77? 

a, b smim 



[06] 
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[02] 



[0 3] 



S88S8S 



1 



1 



[07] 





[0 5] 



X 




TJB U 7 h*7 



4.U7M"7 



U7h*7Ig 
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[08] 



4.5 'J V# 




6. Ux* KHK 



[El 9] 



20 



10 



B(20° f 0.01mYO 
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